Time scales of divergence and speciation among natural populations and subspecies of Arabidopsis lyrata (Brassicaceae).
Plant populations that face new environments adapt and diverge simultaneously, and both processes leave footprints in their genetic diversity. Arabidopsis lyrata is an excellent species for studying these processes. Pairs of populations and subspecies of A. lyrata represent different stages of divergence. These populations are also known to be locally adapted and display various stages of emerging reproductive isolation. We used nucleotide diversity data from 19 loci to estimate divergence times and levels of diversity among nine A. lyrata populations. Traditional distance-based methods and model-based clustering analysis were used to supplement pairwise coalescence-based analysis of divergence. Estimated divergence times varied from 130,000 generations between North American and European subspecies to 39,000 generations between central European and Scandinavian populations. In concordance with previous studies, the highest level of diversity was found in Central Europe and the lowest in North America and a diverged Russian Karhumäki population. Local adaptation among Northern and central European populations has emerged during the last 39,000 generations. Populations that are reproductively isolated by prezygotic mechanisms have been separated for a longer time period of ∼70,000 generations but still have shared nucleotide polymorphism. In A. lyrata, reproductively isolated populations started to diverge ∼70,000 generations ago and more closely related, locally adapted populations have been separate lineages for ∼39,000 generations. However, based on the posterior distribution of divergence times, the processes leading to reproductive isolation and local adaptation are likely to temporally coincide.